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FILTER WITH COMBINED VALVE COMPONENT 



The invention relates to a filter according to the preamble of claim 1. 
Such filters are familiar from DE-U-296, 10,290 or from practice, for example, as oil 
5 filters for internal combustion engines in the automobile industry. The filter in DE-U- 
296,10,290 has a drain valve and a check valve which must be installed separately in the 
filter housing. A filter which was disclosed in EP-A 1-692,292 has a check valve which 
is molded in along with a hollow mounting screw. 

10 Here the check valve is opened by the pressure built up by the engine 

when the oil enters the filter. When the engine is off and the oil pressure has dropped, 
the check valve closes, thereby retaining a minimum quantity of oil within the filter. 

A filter bypass valve may be provided, for example, to ensure a kind of 
15 short-circuit operation of the filter in the event that the filter medium is heavily 

contaminated or is too viscous. In this case, given a predetermined overpressure on the 
unfiltered-oil side of the filter, the filter bypass valve opens, thereby creating a passage 
to the filter outlet which is provided for the filtered oil. 

20 In addition, a drain valve may be provided which opens in response to the 

motion of the cover and filter insert when the filter is opened to change the filter insert, 
the purpose being to allow the oil retained inside the filter housing to be drained. This 
feature allows for essentially contamination- free removal of the filter insert. 

25 The goal of the invention is to improve a filter according to the species so 

that it can be fabricated as inexpensively as possible and, especially, to be installed very 
quickly. 

This goal of the invention is achieved by a filter with the features of 

30 claim 1. 

The invention proposes, in other words, incorporating multiple valve 
functions supplementary to the basic valve function in one combination component, for 
example, multiple valve functions. This approach, which uses prefabricated modules, 
35 enables quick installation of the filter. Specifically, when parts of the filter such as the 
filter base are provided on the engine housing in integrally-cast, single-piece form, the 
assembly or completion for final fabrication of the filter is performed in the automobile 
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plant. In place of fully automated fabrication of a complete filter by the filter 
manufacturer, production is partially transferred to the automobile manufacturer - with 
the result that considerable simplification of the assembly process, and thus a more cost- 
effective production process, may be achieved by the reduction in the number of 
5 components to be assembled. 

In addition to the normally provided first valve, for example the check 
valve, the combination component may have either the bypass valve or the drain valve, 
or both if required, such that complete valves may be provided which each have the 
10 movable valve body as well as the sealing surface designated as the valve seat 
associated with the valve body. 

An alternative approach may be to wait until final assembly of the filter 
to create a functional filter. This approach permits especially simple pre-assembly of 
15 the combination component since said component accommodates the valve bodies in 

such a way that they do not yet rest on the valve seats and are thus very easily accessible 
and may therefore accordingly be simply and quickly installed. The associated valve 
seats may, on the other hand, be formed, for example, by the filter housing or filter base, 
or by the filter insert. 

20 

As an alternative to an arrangement with one or more additional valves, 
the combination component may be connected or connectable to other components of 
the filter to enable rapid assembly through highly integrated modules. For example, the 
combination component may be connected to a filter insert or to a conventional support 
25 dome for the filter insert. The filter insert must often, depending on filter type, be 
installed in the automobile plant in any event so that the now possible simultaneous 
installation of one or multiple valves enables steps in the work process to be eliminated. 

In the case of a component connected to the filter insert subject to regular 
30 replacement, the filter insert may advantageously be connected in a detachable manner 
to the combination component, for example, through a weakly retaining clip or snap-on 
connection, so that both may be installed together as a single module. The combination 
component may, however, then remain in the filter as a filter-fixed permanent 
component, in an environmentally benign and economical manner, to be readily 
35 detached from the filter insert when the filter insert is changed. 
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The following discussion uses the drawings to explain embodiments of 
the invention relating to filter types having a decentralized oil drain. 

Figures la — Id show a first embodiment, with Figures la — lc showing 
5 the entire filter at various stages of operation and Figure Id showing the combination 
component alone. 

Figures 2 and 3 each show another embodiment. 

10 Figures 4a — 4b show another embodiment, also at various stages of 

operation. 

Figure la shows a filter 1, an oil filter for an internal combustion engine, 
at the stage with the engine turned off. Filter 1 has a filter housing 2 and a cover 3, as 
15 well as a replaceable filter insert 4. Filter insert 4 encloses an internal cavity 5 in which 
a support dome 6 is located to prevent collapse of the filter material of filter insert 4 
under the pressure and temperature conditions prevailing in the oil filter. 

Support dome 6 holds a valve body 7 of a filter bypass valve 8. When 
20 the pressure outside filter insert 4 is high, valve body 7 is pressed downward, thereby 
opening a flow passage between valve body 7 and its associated valve seat which is 
formed by a collar 9 which is in turn formed by an upper end plate 10 of filter insert 4. 

Additional valves of filter 1 are provided in the form of two essentially 
25 identically shaped valves which each have a valve body 12 in the form of a lamella and 
which function as check valve 1 1 and drain valve 22. Valve bodies 12 are each 
supported by a compression spring against base plate 14 of a combination component 
15, the details of which are shown in Figure Id: 

30 Holders 16 for check valve 1 1 and drain valve 22 are provided on base 

plate 14, against which holders valve bodies 12 are pressed by springs 17. This feature 
ensures that valve bodies 12 are permanently held in combination component 15 so that 
combination component 15 is pre-assembled and ready for shipping and assembly of v 
combination component 15 is facilitated upon insertion into filter housing 2. 

35 

In addition, combination component 15 has a tubular sleeve 18. Tubular 
sleeve 18 supports a seal 19 made, for example, of an elastomer, and a retaining ring 20 
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made, for example, of metal which is located in an undercut of elastic retaining claws 
21. Due to its expansion force, retaining ring 20 is able hold tubular sleeve 18 within 
the filter base without any undercuts being necessary, with the result that expensive 
further working of the filter base to accommodate retaining claws 21 is not required. 

5 

Figure lb shows the normal operating configuration for filter 1. Here, 
valve 12 of check valve 1 1 has been lifted by oil which has entered filter 1 through an 
inlet 23. Filtered oil passes through outlet 31 to the lubricating points. Drain valve 22, 
on the other hand, is closed since its valve body 12 rests on the associated valve seat 
10 formed by filter housing 2 preventing any oil from passing from the filter interior above 
combination component 15 into drain passage 32. 

Figure lc shows the operating configuration during the "filter change" in 
which only filter insert 4 is changed, not the complete filter 1 . It is evident here that 
15 cover 3 has been lifted from filter housing 2. 

Tubular sleeve 18 of combination component 15 is clipped on to support 
dome 6, support dome 6 extending, by means of several retaining claws 24, behind a 
collar 25 provided on tubular sleeve 18. Tubular sleeve 18, and therefore the entire 
20 combination component 15, is thus lifted along with cover 3 relative to filter housing 2, 
for example by a clamping fit of filter insert 4 on support dome 6 due to the sealing 
interconnection of these components, or by the action of a spring 27. 

Retaining ring 20 limits the upward travel of combination component 15, 
25 either by its clamping action alone or with the aid of a circumferential groove which is 
provided in filter housing 2 and which secures a fixed-height position of retaining ring 
20 in filter housing 2. As Figure lc shows, in this raised position of combination 
component 15, valve body 12 of drain valve 22 has been lifted off its associated valve 
seat, allowing residual oil to enter drain passage 26 from internal cavity 5, and from 
30 entire filter housing 2. The thread length between cover 3 and filter housing 2 here 
allows for complete drainage of this residual oil such that, when filter insert 4 is 
removed from filter housing 2, the residual oil has dripped off filter insert 4 leaving 
essentially no residue. 



35 



Figure 2 shows a second embodiment in which check valve 1 1 and drain 
valve 22 have, unlike the first embodiment, different valve bodies 12, these valve bodies 
12 being of similar or identical design to valve body 7 of the filter bypass valve. In this 
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embodiment, combination component 15 forms both base plate 14 and support dome 6, 
so that, with the installation simply of this one module, namely, that of combination 
component 15, all valve functions are installed in filter 1. The especially simple 
fabrication and installation of combination component 15 is also facilitated in this 
5 embodiment by the fact that the valve seats associated with valve bodies 7 or 12 are not 
provided in this combination component 15 but are provided in the housing or in filter 
insert 4. 

The embodiment in Figure 3 shows a combination component 15 of 
10 similar design to the embodiment in Figure 2, however, one which, like the embodiment 
in Figure 1 is fabricated separately from support dome 6 and is subsequently simply 
connected to support dome 6 in the manner familiar from Figure 1 . This embodiment 
has the especially cost-effective feature of being adaptable to filters of different 
dimensions by using different support domes 6. In an especially simple manner, the use 
15 of filter inserts 4 of differing heights allows for adaptation to the filter surface 

specifically required, while always permitting the use of identical filter housings 2, 
meaning that only covers 3 must be of different heights. 

Figures 4a and 4b show an embodiment in which tubular sleeve 18 is 
20 designed as a separate component of combination component 15, this design allowing 
for simple adaptation to the specific outlet of different filter types using a standardized 
base plate 14. This tubular sleeve 18 of Figures 4a and 4b is not held by a retaining ring 
18 in filter housing 2. In addition, tubular sleeve 18 also forms, in this embodiment, the 
movable valve body of the filter bypass valve which is provided, in this embodiment, 
25 below filter insert 4. 

Figure 4a shows filter 1 in the operating configuration with the engine 
off. Both check valve 1 1 and drain valve 22 are closed. Tubular sleeve 18 is pressed by 
the action of spring 27 against base plate 14 of combination component 15. 

30 

Figure 4b, on the other hand, shows the operational configuration in 
which the engine is running and a specific oil pressure has built up. For example, during 
a cold start the oil pressure may reach a level due to the high oil viscosity at which the 
filter bypass valve opens. First the oil passes through inlet 23 to valve body 12 of check 
35 valve 1 1 and opens this valve. The oil continues to flow and disperses in the internal 

cavity of filter housing 2 around filter insert 4. Due to its high viscosity, the oil does not 
flow quickly enough into internal cavity 5 - with the result that an overpressure 
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develops outside filter insert 4 within filter 1 , which pressure ultimately presses on a 
flange plate 28 of tubular sleeve 18 so that tubular sleeve 18 is pressed downward 
against the action of spring 27. Multiple windows 29 are provided between retaining 
claws 30 by which tubular sleeve 18 is connected to base plate 14. The oil now passes 
5 through these windows directly into outlet 31 which is intended for the filtered oil. In 
this embodiment, filter bypass valve 8 is thus formed by tubular sleeve 18 and base plate 
14 so that, in this embodiment as well, all valve functions are carried out in combination 
component 15. 

10 The embodiments presented relate exclusively to filter types in which the 

drain is located decentrally in the manner of drain passage 32, i.e., running radially 
outside the outlet, for example, axially parallel. Other known filters exist which have a 
so-called central drain. Here the oil first flows through a separate flow channel provided 
within the outlet opening which runs, for example, coaxially around the actual outlet 

1 5 channel separated by a partition, and which then branches off from the outlet. Filters of 
this type with a central outlet may also be advantageously designed according to the 
invention. 
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1 . Filter such as an oil filter for an internal combustion engine, with a filter 
housing, and with a valve located in the filter housing, such as a check valve, a filter 
bypass valve, or a drain valve, characterized in that the valve body of this valve is 
located in a combination component (15), and that the combination component (15) has 

5 a connector for connecting at least one additional filter component such as an additional 
valve or a filter insert (4) to the combination component (15). 

2. Filter according to claim 1, characterized in that the combination 
component (15) has a base plate (14) on which the valve body of the valve is elastically 

10 supported by a spring, the valve seat associated with the valve body being disposed 
separately from the combination component (15). 

3. Filter according to claim 2, characterized in that the base plate (14) has 
an opening to which a tubular sleeve (18) is connected, which sleeve forms the valve 

15 body for the drain valve and/or the filter bypass valve (8). 

4. Filter according to claim 3, characterized in that the tubular sleeve (18) is 
designed as a component which is separate from the base plate (14). 



20 



5. Filter according to one of the foregoing claims, characterized in that the 

combination component (15) has a connector to which a filter insert (4) is detachably 
attached or attachable. 
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(57) Abstract: The invention relates to a 
filter, such as an oil filter for a combustion 
engine. The inventive filter comprises 
a filter housing and a valve, such as a 
non-return valve, a filter bypassing valve 
or a drain valve, that is arranged in the filter 
housing. According to the invention, the 
valve body of said valve is arranged at a 
combination component which is provided 
with connecting means for connecting at 
least one additional filter component, such 
as an additional valve or a filter inset, to the 
combination component. 

(57) Zusammenfassung: Bei einem Filter, 
wie einem Olfilter fur eine Verbrennungs- 
kraftmaschine, mit einem Filtergehause, und 
mit einem im Filtergehause angeordneten 
Ventil, wie einem Riickfluss-Sperrventil, 
einem Filterumgehungs ventil oder einem 
Ablassventil, schlagt die Erfindung vor, 
dass der Ventilkorper dieses Ventils an 
einem Kombinationsbauteil angeordnet 
ist, und dass das Kombinationsbauteil 
Anschlussmittel aufweist zum Anschluss 
wenigstens eines weiteren Filterbauteils, 
wie eines weiteren VenUls oder eines 
Filtereinsatzes, an das Kombinationsbauteil. 
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Ann Lamport Hammitte Reg. No. 34.858 

Elizabeth A. Hanley Reg. No. 33^5 

Amy E. Mandragouras Reg. No. 36^207 

Anthony A. Laurentano Reg. No. 38^220 

Kevin J. Canning Reg. No. 35,470 

Jane E. Remillard Reg. No. 38JLZ2 

DeAnn F. Smith Reg. No. 36,6§3 

Peter C. Lauro Reg. No. 32.360 

Jeanne M. DiGiorgio Reg. No. 4LJ1Q 

Megan E. Williams Reg. No. 4^270 

of LAHIVE & COCKFIELD, LLP, 28 State Street, 24 th Floor, Boston, Massachusetts 02109, 
United States of America. 



Jeremiah Lynch 
David J. Rikkers 
Maria C. Laccotripe 

Debra J. Milasincic 
David R. Burns 
Sean D. Detweiler 
Cynthia L. Kanik 
Theodore R. West 
Shayne Y. Huff 
Hathaway P. Russell 
Daniel B. Ko 
John S. Curran 



Reg. No. 1.7^25 
Reg. No. 41M2 
Limited Recognition 
Under 37 C.F.R. § 10.9(b) 
Reg. No , 46.93 1_ 
Reg. No. ^6,590 
Reg. No. 42,482 
Reg. No. 37,320 
Reg. Nor47,202 
Reg. No. 44,784 
Reg. Nor46\48§ 
Reg. No. 47.332 
Reg. No. P50,445 



Send Correspondence to: 



Anthony A, Laurentano, Lahlve^& Cockfield^ LLP, 28 State Street, Bost on. .Massachusetts 
JQ2JL09, United States of America — — 

Direct Telephone Calls to: (name and telephone number) 

Anthony A. Laurentano, (617) 227-7400 ^^^^^^ 

Wherefore I petition that letters patent be granted to me for the invention or discovery described and 
claimed in the attached specification and claims, and hereby subscribe my name to said specification 
and claims and to the foregoing declaration, power of attorney, and this petition. 

I hereby declare that all statements made herein of my own knowledge are true and thai all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 



Full name of sole or first inventor 
BAUMANN, Dieter 




Date 




Residence 

Uberwasserstrasse 10, 48268 GrevejL, GERMANY 







Citizenship 



GERMANY 



Post Office Address (if different) 
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Full name of sole or first inventor 
AKBES, Wjlhelm 



Invent 



r'ii si gnatu 



Residence 

Albert-Koch-Strasse 21b, 59387 Ascheberg, GERMANY 

Citizenship 

GERMANY 

Post Office Address (if different) 



Date 
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